INTRODUCTION
In developing countries like India with agriculture based economy there is increasing trend of cash crop cultivation. In the horticulture sector the land used for cash crop like grapes is increasing particularly in Maharashtra state. Pesticide exposure represents a major potential health hazard for sprayers in grape garden. Major chemical groups of pesticide used in grape gardens are organophosphate, carbamate, organochlorines, nitro and chlorophenols and pyridyl derivatives (1) . There are several factors affecting the levels of exposure during the agricultural application of pesticides (2) . It has been observed that maximum exposures occur while mixing and handling of the concentrated solutions. Wind is the single most important factor determining dermal exposure during spraying. Other factors are equipment used, the duration of exposure, the type of activity and individual protection (3) . The biochemical effects produced by certain pesticides can be enzyme induction or enzyme inhibition. The effect of pesticides may be detected by ensuring biochemical changes even before adverse clinical health effects can occur. Organophosphorus and carbamate pesticides are inhibitors of cholinesterase (4, 5). Altered liver enzyme activities have been reported among pesticide workers exposed to organophosphorus pesticide alone or in combination with organochlorine or other pesticides (5, 6) . More recently various studies from several parts of the world revealed the toxic effects of pesticides on human beings especially by elucidating free radical mechanism, which can be confirmed by the direct measurement of lipid peroxidation by products such as malondialdehyde (7) . There has been no study so far on the biochemical aspects of environmental health with special reference to grape cultivation from developing countries. Therefore we have planned to study the biochemical effects of the pesticide pollution on human health.
MATERIALS AND METHODS

Subjects
85 male subjects were taken up for the present study with the age group 20-45 yrs. These subjects were selected on the basis of oral questionnaire from the Tasgaon taluka who have been involved mainly in spraying activities in grape gardens for 3 to more than 10 years. From this group blood samples were collected after 3 months continuous 2 hrs daily spraying,by using petrol pump and HTP spraying instrument,and without any protective equipment like gloves,masks, etc. The control group consisted 75 male volunteers from the same place with same age group, who were not performing spraying activity and did not have any kind of pesticide exposure, and from well socio economic group. Consent was obtained from both sprayers and control group persons. Blood was collected in EDTA bulb and plain tube in the spray field. Serum was separated and analyzed by using standard methods.
METHODS
AchE activity was assayed using kit from Boehrienger Mannheim. AST and ALT were estimated by using kits from Accurex Biomedical Pvt. Ltd. Total proteins and albumin were estimated by using kits from Beacon Diagnostics Pvt. Ltd. For lipid peroxidation products, TBA was added to serum sample under acidic condition and absorption of colour that developed after heating was estimated spectrophotometrically at 535 nm and 453 nm and 20% OD of 453 was subtracted from OD of 535 and the values are compared with standard MDA and expressed in nmol per ml of serum (7).
RESULTS AND DISCUSSION
The present study demonstrated a significant decrease in serum cholinesterase (p < 0.001 ) in pesticide spraying workers in grape garden (Table  1) . Several studies on volunteers reported that repeated long term exposures of organophosphorus pesticide and carbamate decrease the blood cholinesterase activities without clinical manifestation (8) . The normal function of AchE is to terminate neurotransmission due to acetylcholine, liberated at cholinergic nerve ending in response to nervous stimuli. Loss of AchE activity may lead to a range of effects resulting from excessive nervous stimulation and culminating in respiratory failure and death (9) . Pseudocholinesterase (chE) which is present in blood plasma and nervous tissue, but has no known physiological function is inhibited by organophosphorus compounds in a similar way to AchE, but the specificity of the two enzymes is different, though no toxic effect arises as a result of inhibition of Pseudo-chE, measures of its inhibition can be made for monitoring purposes (10, 11) .All these signs and symptoms can occur in different combination and can vary in time of onset, sequence and duration, depending on the dose and route of exposure, mild poisoning might include muscarinic and nicotrinic signs only (9, 10).
Skin contact or inhalation are the main hazards for workers. Wind drift during spraying may be a health risk in a number of cases (12) . Therefore inhibition of RBC or serum cholinesterase activity is a biomarkers of organophosphorus and carbamate pesticide exposure (13) (14) (15) (16) (17) . Tolerance to the cholinergic over stimulation may be observed following repeated exposure to cholinesterase inhibiting chemicals. But the cellular mechanisms responsible for the development of tolerance may also lead to the development of other effects i.e. cognitive dysfunction not present at the time of initial exposure (18) . Generally the acute cholinergic effects of anticholinesterase compounds are viewed as reversible (14) , although longer lasting effects have been reported in animals (19) . There is no experimental evidence for lasting or persistent effects of repeated exposure to organophosphate at levels that are not actually toxic (20) . In this study, it was observed that the serum total protein and albumin levels were significantly reduced in exposed group as compared to control (p < 0.001 )( Table 2) . But the mean values of serum total protein and albumin in exposed group were on the lower side of normal range. Due to prolonged exposure of OP pesticides, the serum proteins and albumin were significantly reduced in experimental female rats as reported in several studies (21) (22) (23) .
From the earlier reports and present results, it is tempting to speculate that decreased serum total protein is due to lowered synthesis of albumin in liver and a rise in globulins (mostly c(-globulins) is due to prolonged exposures of OP pesticides (24). Serum AST and ALT were increased in the exposed group as compared to control (Table 1) . Several studies were reported that the activities of these enzymes were significantly increased in experimental rats when fed with organophosphorus pesticide and Endrin (17, 22, 25, 26) .
In this study, the hematological parameters like Hb, Hct, RBC were significantly decreased in exposed group as compared to control (Table 4 ).
This result is consistent with the result reported in literature. The effect of Hb on humans exposed to organophosphorus pesticides has been observed by several workers. (2, (27) (28) (29) . The decrease in the Hb alongwith the decrease in the RBC might be due to the effect of pesticides on blood forming organ in rats. Many steps in heme biosynthesis are inhibited by pesticidal residues and this might be a possible physiological reason for the inverse proportion of the result obtained. The poisoning by pesticide residues is the development of anemia due to interference of Hb biosynthesis and shortening of the life span of circulating erythrocytes (29) . Hemoglobin, hematocrit and RBC were slightly reduced in mild and high dose males and moderately reduced in high dose female guinea pigs (21, 23, 30) .
Serum lipid peroxidation was estimated in the form of thiobarbituric acid reactive substances (TBARS) produced. Significant increase in TBARS was observed in exposed population when compared with control subjects (Table 3) . Increased formation of peroxide (TBARS) observed in the sprayer population could be due to the increased peroxidation of membrane. Literature shows that the basic process by which any and related radicals such as superoxide and hydroxy radicals cause membrane damages in lipid peroxidation (LPO). LPO may be initiated by superoxide hydroxy radicals and also by free radical intermediates. LPO produces disintegration of biomembrane and subcellular organelles. The microsomal membranes rich in PUFA are susceptible to oxidation (31) . But in experimeatal animals, it was reported that the OP, carbamate and Endrin increased lipid peroxidation in both liver and kidney (32).
In conclusion, workers exposed to pesticides spread in grape gardens show toxic response, hence it is compulsory to use protective gear such as gloves, face shields,aprons, shoes.And supplementation of antioxidants viz Vit. C, Vit E in the food of grape garden workers to relieve from toxic effect. 
